Non-stoichiometry in sulfides produced by pulsed laser deposition by Canulescu, Stela et al.
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners 
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 
• You may not further distribute the material or use it for any profit-making activity or commercial gain 
• You may freely distribute the URL identifying the publication in the public portal  
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
   
 
Downloaded from orbit.dtu.dk on: Dec 20, 2017
Non-stoichiometry in sulfides produced by pulsed laser deposition
Canulescu, Stela; Cazzaniga, Andrea Carlo; Ettlinger, Rebecca Bolt; Schou, Jørgen
Publication date:
2017
Document Version
Publisher's PDF, also known as Version of record
Link back to DTU Orbit
Citation (APA):
Canulescu, S., Cazzaniga, A. C., Ettlinger, R. B., & Schou, J. (2017). Non-stoichiometry in sulfides produced by
pulsed laser deposition. Abstract from MRS Fall meeting 2007, Boston, United States.
 
 
Non-stoichiometry in sulfides produced by pulsed laser deposition 
Stela Canulescu, Andrea Cazzaniga, Rebecca B. Ettlinger and Jørgen Schou 
DTU Fotonik, Technical University of Denmark, DK-4000 Roskilde, Denmark 
 
Pulsed laser deposition or PLD is known as a technique by which complex materials can be 
stoichiometrically transferred from a target to a substrate, providing that the ablation threshold is 
exceeded. For a multi-target component, it frequently happens that there is loss of the lightest and 
the most volatile component in the film. A very well studied case in the one of oxides, for which 
the O2 or N2O background gases can reduce the loss of oxygen in the growing films. A much less 
studied case is the one of sulfides or selenides, such as the solar cell absorber layers of CIGS 
(Cu(Ga,In)Se2) and CZTS (Cu2ZnSnS4). While the former material wstudied comprehensively 
during the last thirty year as absorber layer, the latter is relatively new, promising material, which 
recently has reached a solar cell efficiency slightly below 10 %. Films of CZTS have turned out to 
be difficult to produce by PLD because the mass transfer from target to films is significantly 
incongruent. The films were produced by PLD at a fluence from 0.2 J/cm2 to 2 J/cm2 at room 
temperature with nanosecond lasers with wavelengths of 248 nm or 355 nm in vacuum. The 
resulting film composition was deficient in sulfur in general, but the most surprising feature was a 
strong decrease in the copper content of the films with decreasing fluence. There was a clear 
decrease of the number of droplets on the films with decreasing fluence as well. A similar trend 
was observed for Cu2SnS3 or Cu2ZnSn. 
